HER-2/neu oncogene characterization in head and neck squamous cell carcinoma.
To characterize the HER-2/neu oncogene in head and neck squamous cell carcinoma (HNSCC) cell lines and tumor tissue specimens. Molecular analysis of HER-2/neu oncogene amplification and expression in HNSCC cell lines by Southern, Northern, and Western blot techniques, and HER-2/neu oncoprotein expression in HNSCC tumor tissue sections by immunohistochemical analysis. Eleven HNSCC cell lines, eight paired samples of frozen HNSCC tumor tissue specimens and adjacent nonmalignant mucosa, and 38 paraffin-embedded slides derived from HNSCC tumor specimens (including those from which the cell lines were derived) were analyzed. Southern blot analysis showed twofold HER-2/neu gene amplification in two (18%) of the 11 HNSCC cell lines, MDA-1386 and Tu-167. Northern blot analysis showed messenger RNA overexpression in the same two cell lines, and to a lesser degree in MDA-1483. Western blot analysis showed high levels of HER-2/neu oncoprotein expression in two (18%) of the 11 cell lines (MDA-1386 and Tu-167), a moderate level of protein expression in one cell line (9%) (MDA-1483), and low levels of protein expression in eight cell lines (73%). Some HER-2/neu protein expression was seen in all of the HNSCC cell lines. Immunohistochemical analysis of the tumor tissue sections from which the cell lines were derived corroborated the Western blot results. Western blot analysis of frozen primary tumor specimens showed HER-2/neu oncoprotein overexpression in two (25%) of eight specimens. Immunohistochemical analysis showed high levels of protein expression in six (16%) of the 38 tumor tissue slides, moderate levels in 12 (31%), and low levels in 20 (53%). The HER-2/neu oncogene is overexpressed in a subset of HNSCC tumors and cell lines. The results from Western blot and immunohistochemical analyses underscore a variable HER2/neu oncoprotein expression in HNSCC. Gene amplification was observed in a few of the cell lines, suggesting a potential mechanism of oncoprotein overexpression. Messenger RNA overexpression, however, can be seen in the absence of gene amplification, indicating that transcriptional or posttranscriptional control mechanisms must be involved. Further studies are indicated to determine the biologic role of HER-2/neu expression in the clinical progression of these lesions and to further define the molecular basis regulating its expression.